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Yaling Liu and his team 
have created a diagnostic 
device that could be a 
game changer in the way 
cancer is monitored, 
and lead to personalized 
medical applications and 

more effective treatments of the deadly disease.  

Liu, originally a mechanical engineer and 
now a professor in the Departments of 
Bioengineering and Mechanical Engineering 
& Mechanics, was struck with the original 
idea for the device when he chanced upon 
a National Institutes of Health presentation 
on healthcare technology in the developing 
world, and specifically cancer detection. 
According to the World Health Organization, 
cancer is the second-leading cause of death 
globally, claiming 70 percent of its victims 
from low- and middle-income nations. As Liu 
listened quietly at the back of the hall, he was 
struck by an idea and began scribbling some 
computations on a scrap of paper. 

Those modest notes soon evolved into Liu’s 
first foray into bioengineering: a polymer 
chip that could isolate circulating tumor cells 
(CTCs) from a small blood sample. The chip 
was cheap to produce and just a couple of 
square centimeters in size. Liu and his team 
published their results last year in the Royal 
Society of Chemistry’s Lab on a Chip journal.

With support from the Pennsylvania 
Infrastructure Technology Alliance (PITA), 
Liu worked with Lehigh Valley Hospital 
to perform a clinical trial of the chip with 
patients undergoing cancer treatment. “Since 
the patients are currently battling cancer, we 
would expect positive results from our test, 
and got that on 11 of the 12 patients in the 
group,” Liu reported. The other patient had 
been declared cancer free. Liu is hoping to 
find collaborators for the team’s ongoing 
research, which would allow for an expansion 
of the promising project.

The next step for Liu is developing a more 
sophisticated version of the chip that can 
capture enough CTCs to make them 
available for genetic testing, which would 
promote the creation of customized therapies. 
“Chemotherapy has been the primary 
treatment for cancer in the past, but with the 
rise of immunotherapy in recent years, we need 
to genetically sequence the samples to focus 
treatment more precisely,” Liu said. 

Whereas earlier versions of Liu’s chip employed 
nanoscale and microscale physical features 
combined with a coating of antibodies to trap 
CTCs, the new chip relies purely on fluid 
dynamics. “Tumor cells are large, and stiffer 
than white blood cells, so we exploit those 
qualities to alter their trajectory and isolate 
them,” Liu explained. “We use patterns to 
amplify the movement of the cells to increase 
the efficiency and purity of the sample.”

If the next iteration of the chip is successful, 
cancer patients could benefit from replacement 
of invasive biopsies with non-invasive 
monitoring of CTCs. A non-invasive genetic 
test of CTCs could also help clinicians detect 
and identify mutating cancer cells in the 
bloodstream, information that a biopsy of a 
known tumor won’t provide. “The tumor cells 
will migrate from their original source, so if you 
take a biopsy of the primary tumor of the lung, 
if it’s also gone to another organ, you will miss 
that,” Liu said. 

“BESIDES TRACKING CANCER 
ON THE MOVE, IF OUR TEST CAN 
TELL THE CANCER IS MUTATING, 
THAT IS PREDICTIVE OF NEW 
METASTASIS, WHICH IS VERY 
HELPFUL TO KNOW, TO SAY 
THE LEAST.”

—Chris Quirk
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A diagnostic device developed by Yaling Liu to catch and release rare circulating tumor cells 
may improve diagnostic testing and therapeutic monitoring for cancer.

Welcome 
NEW BIOENGINEERING 
FACULTY AND STAFF

Thomas Pashuck, Assistant 
Professor, joined the Lehigh 
Faculty in the Department 
of Bioengineering in August 
2018. Pashuck develops novel 
biomaterials for bioengineering 
application. 
 
Dr. Ines Seabra obtained her 
PhD in Chemical Engineering 
from the University of Coimbra, 
Portugal. Prior to coming to 
Lehigh University, she was an 
associate professor at the College 
of Agriculture of the Polytechnic 
Institute of Coimbra.
 
Lei Zhang completed his PhD 
from Tsinghua University in 
Beijing, China and began work 
as a postdoctoral fellow in the 
Zhou research group, where he 
works on developing space-
division multiplexing OCT and its 
applications. 
 
Gwen Hughes, Graduate 
Coordinator, joined Bioengineering 
Department in January 2018. 
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